Isotopic Evidence for Spatial and Temporal Changes in Everglades Food Web Structure
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Problem

Food web structure (food web base, number of trophic steps) can influence mercury distribution and
bioaccumulation within aqualic food webs. Understanding varialions in food web structure over spatlal and

temporal scales may help explain mercury patterns in Everglades biota.

Background
The nitfrogen (&"°M) and carbon (8'°C)

O

isotopic composition of tissues are )
integrated measures of diet that can be %4
used to distinguish the relative frophic {
positions of biota.

Laboratory and field studies demaonsirate 2::‘

increases in 8'*N (~2-3%.) and 5'3C (~0-
1%e) between consumers and their diet.
Plots of &'°N versus 5'3C for biota
representing a range of trophic pesitions
should therefore show a positive slope
(Flgure 1).

Approach
We investigate three main questions in this study:

+ Can isotopes resolve relative trophic level differences at the
food web scale in the Tl ] tem?

+ Does food web (a5 de ir
over space?
¥ Does food web structure vary over time?

d by Isotopes) vary

Plots of &'“M versus &'C for biota lissues are used lo idenlify
relafive trophic levels. Variations in the 5"*N:8'3C slope (or lack
thereof) among collection sites and dates are used lo address
the questions abave,

Biota Collections

| Plants, inveriebrates, and fish were collected from 16 well-
| studied USGS ACME (Aquatic Cycling of Mercury in the

) sites g the gl during 1995-1999
as part of a collaboralion between the USGS and the Florida
Fish and Wildlife Censervation Commission (FFWCC).

Within this data set, we focus on biota collected from six sites
during several sampling perlods when a sufficlent number and
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Results: Spatial Differences
Isolope ranges vary by site. &"°N:3"°C patterns also group by site:

U3 and L35B: Positive &'*N:a'*C slopes (8'°N and 5'°C resolve trophic
level differences across the food web (Figure 3).

F1: Megative slopes (3N and 5'3C resolve the food web) (Figure 4).
3A-15: No significant slopes (only 5'°N resolves the food web) (Figure 5).
%I]'Iﬁ:al’ﬂ slopes (neither isctope adequately resolves

| inate &'N:&'*C Slope

Positive 8'°N:5''C Slope

Figure 1. Pradicted increase in
the stable nitrogen and carbon
isotopic compesition (8'*N and
&'3C, respectively) of tissue from
bicta in an aquatic ecosystem
Higher isotopic values should be
found for tissues of crganisms
oaccupying relatively higher
trophic positions

Figure 2. Map of southem Flonda
showang cellection sites for biota
analyzed in this study. Samples
discussed here were collected duning
September 1997, January 1998, and
June 1998
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Results: Temporal Differences
Biota 8'N:5'3C patterns also vary by collection date at a given site:

U3 (Sep 1997) and L35B (January 1998) &'“N:4'C slopes are
significant, whereas these sites do not show significant slopes for
their other collection dates (Figure 3).

At 3A-15, L67, and Cell 3, the degree to which &'°N and &'C

wvalues show sepamtlon among |I'0phlﬁ pasiuons wvaries collection
date (Figures 4-6).

+ Colar symbals on the graphs are used here
1o suggest general trophic groups. The groups
are modtied saghtiy from those of Lofus et al
{1998), which were derived baged on stomacn
contents gata obtained in the Snark Slaugh
region of Everglades National Park, south of our
sludy area

¥ Symbols are medans, with the number af
separate isotopic analyses shawn in
parertheses
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Summary

At the food web scale, nitrogen and carbon
isotopes of tissue can discriminate among
relative trophic level postions at some
Everglades sites and collection dates, but
not well at others. /sofopic differences
among trophie positions vary primarily
spatially, but also temporally for the sites and
dates we investigate in this study.

Possibly, spatial and temporal changes in
biogeochemical reactions andfor food web
base confribute to the different patterns
observed here.

Site F1 shows unexpected negative
&'5N:a'*C slopes, which contradict expected
patierns based on previous laboratory and
field studies. One explanation for this
patiern is the existence of multiple food webs
with different food wab bases.
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